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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device that 
comprises a fuse box having a metal fuse member which can be cut by a 
laser beam, and to provide its manufacturing method. 
SOLUTION: In a semiconductor device comprising a fuse box, in a 
frames- like guard ring 1 consisting of a semiconductor region formed on 
a semiconductor substrate 100, field regions 2 and insulating films 13 
consisting of the semiconductor region are arranged so as to be adjacent 
each other, and at least two gate electrodes 8, 9 are provided on at least^ 
one insulating film, and the fuse member 6 connecting two gate 
electrodes is provided. *H 



03 

m 
o 

o 

3 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 
-1 - 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device equipped with the fuse box characterized by the field field and 
insulator layer which consist of a semiconductor region adjoining mutually, and being arranged, and at 
least two gate electrodes being prepared on said at least one insulator layer, and coming to prepare the 
fuse member which connects said two gate electrodes electrically in the guard ring of the shape of a 
frame which consists of a semiconductor region formed on the semi-conductor substrate. 
[Claim 2] at least two gate electrodes prepare on the insulator layer in the guard ring of the shape of a 
frame which consists of a semiconductor region formed on the semi-conductor substrate — having — 
this — the semiconductor device equipped with the fuse box characterized by to make electric 
connection with the exterior through the connection which it came to prepare the fuse member which 
connects two gate electrodes, and was prepared by said gate electrode crossing the upper part of said 
guard ring. 

[Claim 3] The semiconductor device according to claim 2 characterized by the field field which consists 
of a semiconductor region prepared on said semi-conductor substrate, and said insulator layer adjoining 
mutually in said fuse box, and coming to be arranged. 

[Claim 4] The semiconductor device according to claim 1 or 3 characterized for the train in which said 
field field and said insulator layer adjoin mutually in said fuse box by two or more trains preparation 

[Claim 5] Said at least two gate electrodes formed on said insulator layer are the semiconductor devices 
which equipped with the fuse box of a publication any 1 term of claims 1-4 characterized by said fuse 
member which comes to extend horizontally in between the edges of each of said vertical mold 
connection coming to connect electrically through the vertical mold connection which it comes to form 
in the direction of vertical facing up on said each gate electrode. 

[Claim 6] Said vertical mold connection is the semiconductor device equipped with the fuse box 
according to claim 5 characterized by including the connection prepared by crossing the upper part of 
said guard ring. 

[Claim 7] The process which forms the mask film on a semi-conductor substrate, and the process which 
etches said semi-conductor substrate so that a resist pattern may be formed and the field field which 
consists of a semiconductor region may be formed, The process which etches said semi-conductor 
substrate using said mask film so that said resist pattern may be removed and a slot may be formed, 
The process which lays said slot underground by the insulator layer, and the process which carries out 
flattening of said insulator layer, It consists of a process which forms a gate electrode on said insulator 
layer, and a process which prepares the fuse member which connects said gate electrode electrically. 
Said resist pattern The manufacture approach of the semiconductor device equipped with the fuse box 
characterized by said slot and said field field consisting of a pattern which forms the arrangement which 
adjoined mutually on said semi-conductor substrate according to the process which etches said semi- 
conductor substrate so that said field field may be formed. 

[Claim 8] The process which forms the mask film on a semi-conductor substrate, and the process which 
etches said semi-conductor substrate so that a resist pattern may be formed and the field field which 
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consists of a semiconductor region may be formed, The process which etches said semi-conductor 
substrate using said mask film so that said resist pattern may be removed and a slot may be formed, 
The process which lays said slot underground by the insulator layer, and the process which carries out 
flattening of said insulator layer, In the process which consists of a process which forms at least two 
gate electrodes, and a process which prepares the fuse member which connects said at least two gate 
electrodes, and prepares said fuse member on said insulator layer The manufacture approach of the 
semiconductor device equipped with the fuse box characterized by preparing the connection which 
crosses the upper part of said guard ring, and making connection with the exterior while forming said 
two gate electrodes on said insulator layer inside the guard ring used as the rim section of said fuse box. 
[Claim 9] Said resist pattern is the manufacture approach of the semiconductor device equipped with 
the fuse box according to claim 8 characterized by said slot and said field field consisting of a pattern 
which forms the arrangement which adjoined mutually on said semi-conductor substrate according to 
the process which etches said semi-conductor substrate so that said field field may be formed. 
[Claim 10] Said resist pattern is the manufacture approach of the semiconductor device equipped with 
the fuse box according to claim 7 or 9 characterized for the pattern which forms the arrangement which 
said slot and said field field adjoined mutually on said semi-conductor substrate according to the 
process which etches said semi-conductor substrate so that said field field may be formed by two or 
more trains preparation ******. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device, the semiconductor device 
equipped with the fuse box which has the manufacture approach and the metaled fuse member which 
can be especially cut by the laser beam, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The fuse member is arranged on a circuit to the redundancy circuit 
replacement for compensating conventionally the defect of the memory cell generated by a production 
process etc. in semiconductor memories, such as DRAM (Dynamic Random Access Memory). The 
memory cell is transposed to the redundancy circuit by cutting the fuse member arranged in the circuit 
of the memory cell in which the defect was found by a laser beam etc. Moreover, the fuse member may 
be prepared in the internal voltage adjustment in a circuit. 

[0003] Moreover, from the point of the management, each fuse members are collected in one fuse box, 
and are usually arranged. For example, this fuse box has two or more fuse members which connect 
electrically the gate inter-electrode formed on the oxide film 13 for isolation, as shown in drawing 1 7 . 
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As an oxide film 13 for these isolation, although LOCOS and a trench (slot) are common, in order to 
establish a fuse box in that upper part, most generally shallow trench separation (STI) is used also in the 
trench with the flat upper part. However, the further flattening is needed, advanced flattening by the 
chemical mechanical-polishing method (CMP:Chemical Mechanical Polishing) is performed, and technical 
amelioration of current and a CMP process is advanced further. 
[0004] 

[Problem(s) to be Solved by the Invention] In the isolation oxide film of a large area, a big depression 
(dishing (dishing)) may be produced in flattening of the oxide film for isolation by amelioration of this 
CMP process. It is thought that this big depression is produced according to the difference of each part 
of a separation pattern of condensation and rarefaction. When a fuse box is arranged on a large 
separation pattern, as shown in the sectional view of drawing 18 , this big depression may occur on a 
large separation pattern. Since the center section of the large separation pattern is dented rather than 
an edge, the difference of elevation produces it in the fuse member of a center section, and the fuse 
member of an edge about many arranged fuse members. Therefore, when it is going to cut this fuse 
member by the laser beam condensed with a fixed focus, since a focus is not well carried out to the 
fuse member which has the difference of elevation, a fuse member may be unable to be cut certainly. 
[0005] On the other hand, when a big depression is generated in an oxide film, an oxide film may fall at 
the edge of a separation pattern, and the edge section of a silicon substrate may be exposed. When gate 
oxide and a gate electrode are besides formed in this order, it is known that gate oxide will become thin 
in the edge section of a silicon substrate compared with other parts. This gate dielectric film may 
produce dielectric breakdown, in order for withstand voltage nature to fall in the part which became thin 
[ the edge section circumference ]. Moreover, gate oxide was thin-film-ized with detailed-izing of wiring 
etc., thin filnrHzation in the edge section progressed further, and generating of dielectric breakdown was 
serious. 

[0006] Then, the first purpose of this invention is offering the semiconductor device which has the fuse 
box which does not have the difference of elevation in the fuse member which connects electrically the 
gate inter-electrode formed on the oxide film for isolation. Moreover, the 2nd purpose of this invention 
is offering the semiconductor device which has the stable fuse box which it is formed on the oxide film 
for isolation, and dielectric breakdown in the gate electrode for wiring of a fuse member does not 
generate. 
[0007] 

[Means for Solving the Problem] The semiconductor device equipped with the fuse box concerning this 
invention is characterized by the field field and insulator layer which consist of a semiconductor region 
adjoining mutually, and being arranged, and at least two gate electrodes being prepared on said at least 
one insulator layer, and coming to prepare the fuse member which connects said two gate electrodes 
electrically in the guard ring of the shape of a frame which consists of a semiconductor region formed 
on the semi-conductor substrate. 

[0008] at least two gate electrodes form the semiconductor device equipped with the fuse box 
concerning this invention on the insulator layer in the guard ring of the shape of a frame which consists 
of a semiconductor region formed on the semi-conductor substrate — having — this — it is 
characterized by to make the electric connection with the exterior through the connection which it 
came to prepare the fuse member which connects two gate electrodes, and was prepared by said gate 
electrode crossing the upper part of said guard ring. 

[0009] Moreover, the semiconductor device equipped with the fuse box concerning this invention is a 
semiconductor device equipped with said fuse box, and is characterized by the field field which consists 
of a semiconductor region prepared on said semi-conductor substrate, and said insulator layer adjoining 
mutually, and coming to be arranged into said fuse box. 

[0010] Furthermore, the semiconductor device equipped with the fuse box concerning this invention is a 
semiconductor device equipped with said fuse box, and is characterized for the train in which said field 
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field and said insulator layer adjoin mutually in said fuse box by two or more trains preparation ******. 
[0011] Furthermore, the semiconductor device equipped with the fuse box concerning this invention is a 
semiconductor device equipped with said fuse box, and it is characterized by said fuse member which 
comes to extend horizontally in between the edges of each of said vertical mold connection coming 
electrically to connect said at least two gate electrodes formed on said insulator layer through the 
vertical mold connection which it comes to form in the direction of vertical facing up on said each gate 
electrode. 

[0012] Moreover, the semiconductor device equipped with the fuse box concerning this invention is said 
semiconductor device, and said vertical mold connection is characterized by including the connection 
prepared by crossing the upper part of said guard ring. 

[0013] The manufacture approach of the semiconductor device equipped with the fuse box concerning 
this invention The process which forms the mask film on a semi-conductor substrate, and the process 
which etches said semi-conductor substrate so that a resist pattern may be formed and the field field 
which consists of a semiconductor region may be formed, The process which etches said semi- 
conductor substrate using said mask film so that said resist pattern may be removed and a slot may be 
formed, The process which lays said slot underground by the insulator layer, and the process which 
carries out flattening of said insulator layer, It consists of a process which forms a gate electrode on 
said insulator layer, and a process which prepares the fuse member which connects said gate electrode 
electrically. Said resist pattern It is characterized by said slot and said field field consisting of a pattern 
which forms the arrangement which adjoined mutually on said semi-conductor substrate according to 
the process which etches said semi-conductor substrate so that said field field may be formed. 
[0014] The manufacture approach of the semiconductor device equipped with the fuse box concerning 
this invention The process which forms the mask film on a semi-conductor substrate, and the process 
which etches said semi-conductor substrate so that a resist pattern may be formed and the field field 
which consists of a semiconductor region may be formed, The process which etches said semi- 
conductor substrate using said mask film so that said resist pattern may be removed and a slot may be 
formed, The process which lays said slot underground by the insulator layer, and the process which 
carries out flattening of said insulator layer, In the process which consists of a process which forms at 
least two gate electrodes, and a process which prepares the fuse member which connects said at least 
two gate electrodes, and prepares said fuse member on said insulator layer While forming said two gate 
electrodes on said insulator layer inside the guard ring used as the rim section of said fuse box, it is 
characterized by preparing the connection which crosses the upper part of said guard ring, and making 
connection with the exterior. 

[0015] Moreover, the manufacture approach of the semiconductor device equipped with the fuse box 
concerning this invention is the manufacture approach of said semiconductor device, and said resist 
pattern is characterized by said slot and said field field consisting of a pattern which forms the 
arrangement which adjoined mutually on said semi-conductor substrate according to the process which 
etches said semi-conductor substrate so that said field field may be formed. 

[0016] Furthermore, the manufacture approach of the semiconductor device equipped with the fuse box 
concerning this invention is the manufacture approach of said semiconductor device, and said resist 
pattern is characterized for the pattern which forms the arrangement which said slot and said field field 
adjoined mutually by two or more trains preparation ****** on said semi-conductor substrate according 
to the process which etches said semi-conductor substrate so that said field field may be formed. 
[0017] 

[Embodiment of the Invention] As the 1 st mode, on the semi-conductor substrate, the field field and 
insulator layer which consist of a semiconductor region adjoin mutually, and the semiconductor device 
equipped with the fuse box concerning the gestalt of operation of this invention is arranged. Generating 
of the depression produced in an insulator layer can be controlled by dividing a big area of a fuse box in 
a field field, and specifically making area of the insulator layer of a lot small. Since the difference of 
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elevation is not produced by this in each fuse member arranged on an insulator layer, a fuse member 
can be certainly blown by the laser beam. 

[0018] As the 2nd mode, the gate electrode is formed on the insulator layer inside [ guard ring ] a fuse 
box. And electric connection with the exterior is made with the contact which crosses the upper part of 
a guard ring. That is, since it has prepared on the insulator layer without preparing a gate electrode on a 
guard ring, dielectric breakdown in a gate electrode is not produced. Moreover, since the gate electrode 
is making electric connection with the exterior through the connection prepared by crossing the upper 
part of a guard ring without touching a guard ring directly, dielectric breakdown is not produced. 
Dielectric breakdown in a gate electrode can be prevented by this. 

[0019] In the semiconductor device concerning the gestalt 1 of operation of gestalt 1. this invention of 
operation, the rectangular field field 2 and the rectangular oxide film 13 adjoin mutually in a fuse box, and 
a strip-of-paper—like long side is made parallel, respectively and it is arranged. For this reason, the area 
of the oxide film 13 of a lot is small, and flattening of it is carried out, without generating a depression. 
Thereby, the difference of elevation does not arise in each fuse member 6 arranged on the gate 
electrode on an oxide film 13. Then, the fuse member 6 can be certainly blown by the laser beam. 
Moreover, since a depression is not generated in an oxide film 13, there is no depression of an oxide film 
13 also in the boundary part of a guard ring 1 and an oxide film 13. For this reason, the field field 2 under 
gate oxide 7 is not exposed in the edge section. Then, the thickness of gate oxide 7 becomes almost 
fixed, and the withstand voltage of gate oxide 7 does not fall at the end. 

[0020] In addition, in the fuse box of this semiconductor device, it connects with structure with three- 
dimensional each gate electrode 9 and fuse member 6. That is, between the gate electrodes 9 is not 
connected by the direct fuse member 6. Specifically, the bit-line contact 10, the bit line 4, and the 
vertical mold connection that becomes it from contact 5 are prepared in the direction of vertical facing 
up from the gate electrode 9. The fuse member 6 which connects between two more contacts 5 has 
extended horizontally. Thus, since it connects with three-dimensional structure, it is hard to give the 
moisture which invades from the trace after the blow by the laser beam even to the gate electrode 9. 
According to such structure, the wiring corrosion after a laser beam blow can be prevented. 
[0021] The plan of the fuse box of the semiconductor device concerning the gestalt 1 of the operation 
of this invention to drawing 1 is shown. The fuse box in this semiconductor device is having the 
perimeter surrounded by the guard ring 1 which consists of a semiconductor region. In this guard ring 1, 
on the semi-conductor substrate 100, the rectangular field field 2 and the rectangular oxide film 13 
which consist of a semiconductor region adjoin, and each other are arranged in each long side so that it 
may understand from the plan of drawing 1 , and the sectional view of drawing 3 . 
[0022] In addition, arrangement of the field field 2 and oxide film 1 3 which consist of a semiconductor 
region on the semi-conductor substrate 100 should just be arrangement to which it is not restricted to 
the array which put the shape of a rectangle in order in parallel, and the area of the lot of an oxide film 
1 3 becomes small compared with the area of the whole fuse box. Therefore, an oxide film 1 3 may be the 
case where are continuing as a whole and it is divided into two or more partitions by the field field 2. 
Moreover, the configuration of an insulator layer 13 should just be a configuration which is not restricted 
in the shape of a rectangle, but can form the gate electrodes 8 and 9. 

[0023] The fuse box in this semiconductor device has two or more fuse members which connect 
electrically between the gate electrodes 9 on the oxide film 13 in a guard ring 1. One fuse member 6 has 
connected electrically between two gate electrodes 9 formed on the oxide film 13. It does not connect 
directly [ each gate electrode 9 and the fuse member 6 ] as it is, but, specifically, connects with the 
structure developed in three dimensions on the gate electrode 9. That is, it has the vertical mold 
connection by which the bit-line contact 10, the bit line 4, and contact 5 were formed in the direction of 
vertical facing up on the gate electrode 9 at this order. Furthermore, the fuse member 6 which connects 
each contact 5 electrically has extended horizontally between each contact 5. Therefore, the fuse 
member 6 to which the gate electrode 9 to the contact 5 connects between contacts 5 electrically with 
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vertical mold structure extends horizontally, and is constituted by the structure developed in three 
dimensions as a whole. 

[0024] Next, an accompanying drawing is used and explained below about the formation approach of the 
fuse box in this semiconductor device, first, the silicon substrate 100 top which is a semi-conductor 
substrate — CVD (Chemical Vapor Deposition) — the pad oxide film 14 is formed by law. This oxide film 
14 is not restricted to a CVD method, but may be formed by the oxidizing [ thermally ] method. 
Subsequently, the silicon nitride 15 used as the mask which forms a field pattern is formed with a CVD 
method ( drawing 4 ). Furthermore, the resist pattern 16 for field patterns is formed by the lithography 
method, and a field pattern is formed by dry etching by using this resist pattern 16 as a mask ( drawing 
5 ). Next, after ashing removes this resist pattern 16, the silicon nitride 15 by which patterning was 
carried out to the field pattern is used as a mask, dry etching of the silicon substrate 100 is carried out, 
and a slot (trench) is formed ( drawing 6 ). 

[0025] In addition, after forming this slot, in order to recover the damage which joined the silicon 
substrate by dry etching, thermal oxidation processing may be performed to a silicon substrate. 
Furthermore, after this thermal oxidation processing, a silicon substrate surface is nitrided, or thickness 
forms nitride about 20nm or less in the silicon substrate surface, and the stress by the subsequent 
oxidation process may be made to ease. 

[0026] Next, an oxide film 13 is made to deposit on a silicon substrate with a high density plasma 
(HDP:High Density Plasma) CVD method ( drawing 7 ). By this, the slot formed on the silicon substrate 
100 is laid underground with an oxide film 13. Subsequently, a resist pattern 21 is formed and dry 
etching of the field pattern top is partially carried out by using this resist pattern as a mask ( drawing 8 ). 
Furthermore, an oxide film 13 is ground by the chemical mechanical-polishing method (the CMP method: 
Chemical Mechanical Polishing). And flattening is carried out so that the field of the silicon nitride 15 by 
which patterning was carried out to the field pattern may be exposed ( drawing 9 ). Then, this silicon 
nitride 15, an oxide film 13, and the pad oxide film 14 are alternatively etched into this order, 
respectively, and the silicon nitride 15 and the pad oxide film 14 are removed ( drawing 10 ). 
[0027] At this time, as shown in the plan of drawing 1 , and the sectional view of drawing 3 , in the guard 
ring 1 which consists of a semiconductor region, the field field 2 which consists of a strip-of-paper-like 
semiconductor region, and the oxide film 13 which is a strip-of-paper-like insulator layer adjoin mutually, 
and is arranged at the semi-conductor substrate 100 top. That is, in this fuse box, the whole large 
separation was not used as the oxide film, but it has divided into the field of two or more strip-of- 
paper-like oxide films 13 by two or more field fields 2. Thus, by making area of one oxide film 13 small, 
as shown in drawing 10 , generating of the depression of an oxide film 13 can be controlled. 
[0028] Moreover, it opts for arrangement of this field field 2 and an oxide film 13 with a resist pattern 16. 
A fuse member is prepared according to the process mentioned later on this oxide film 13. Then, the 
resist pattern 16 of a desired configuration can be formed about the oxide film 13 which arranges a fuse 
member. In this case, the area of the field field 2 in the guard ring 1 of a fuse box is 15 - 60% of within 
the limits preferably. 

[0029] Furthermore, how to form the fuse member 6 in this fuse box is explained. First, gate oxide 7 is 
formed on it over the guard ring 1 and oxide film 13 which consist of a semiconductor region. 
Subsequently, the gate electrode (it considers as the gate electrode 9 hereafter using a upside sign.) 
which consists of a laminating wiring layer of the polish recon 8 and tungsten silicide 9 is formed on gate 
oxide 7 ( drawing 1 1 R> 1). Next, the bit-line contact 10 which consists of a tungsten is formed on this 
gate electrode 9, and the bit line 4 and the gate electrode 9 which consist of a tungsten are connected. 
This bit-line contact 10 is not restricted to a tungsten, but may consist of polish recon etc. 
Subsequently, the contact 5 which consists of a tungsten is formed on the bit line 4, and between each 
contact 5 is connected by the fuse member 6 which consists of an aluminum-Cu alloy. 
[0030] In addition, this fuse member 6 can use the material which can be cut by the laser beam, for 
example, copper, a tungsten simple substance, copper or a tungsten, titanium or the laminating structure 
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with TiN, AlCu, or AlSiCu. 

[0031] Furthermore, this fuse member 6 is covered with the oxide film 1 1 by which the laminating was 
carried out on the isolation oxide film 13. The ingredient of this insulator layer 1 1 may consist of TEOS, 
BPTEOS, FSG, etc. Subsequently, the laminating of a nitride 20 and the photosensitive polyimide layer 
12 is carried out to this order. Then, opening 30 is formed in a nitride 20 and the photosensitive 
polyimide layer 12 by dry etching so that the fuse member 6 can be blown by the laser beam ( drawing 
2 ). A fuse box is formed of this. 

[0032] In addition, the blow to the fuse member 6 by the laser beam is performed through opening 30. 
The oxide film 1 1 of the fuse member 6 which received the exposure of a laser beam, and its upper part 
produces a rapid thermal expansion, and the fuse member 6 is cut. 

[0033] For the fuse box of the semiconductor device concerning the gestalt 2 of operation of gestalt 2. 
this invention of operation, the trains in which an oxide film 13 adjoins mutually the field field 2 which 
consists of a semiconductor region on a semi-conductor substrate in a fuse box are 2 ******. Thus, 
generating of the depression in an oxide film 13 is prevented by having divided large separation into two 
or more small oxide films 13 not by one oxide film but by the field field 2. By this, the poor initial 
withstand voltage of the gate dielectric film 7 between the guard rings 1 which consist of a gate 
electrode and a semiconductor region is prevented, and the semiconductor device which has high 
dependability can be offered. 

[0034] Moreover, every one fuse member is prepared on each oxide film. That is, the fuse member of 
two trains is prepared in the fuse box. Thus, since the fuse member of two or more trains can be 
arranged and wiring can be packed in a fuse box, the occupancy area of a fuse box can be reduced. The 
occupancy area of the fuse box in the whole chip can be reduced by this, and it is suitable also for chip 
shrink. 

[0035] The plan of the fuse box of the semiconductor device concerning the gestalt 2 of the operation 
of this invention to drawing 12 is shown. The fuse box in this semiconductor device is different as 
compared with the fuse box in the semiconductor device concerning the gestalt 1 of operation in that 
the train which the field field 2 and an oxide film 13 adjoin mutually is ****(ed) two times on a semi- 
conductor substrate. 

[0036] The fuse box in this semiconductor device has two or more fuse members which consist of two 
trains. Moreover, in this fuse box, wiring can be simplified by collecting one side of the bit line 4 among 
the vertical mold connections which are wiring to each fuse member 6, connecting electrically, and 
connecting with a gland, or connecting with Vcc etc. By this, the wiring area in a fuse box can be 
reduced and the pulse duty factor of a fuse box can be lowered. 

[0037] In addition, it is desirable that the area of the field field 2 is in 15 - 60% of within the limits to the 
whole surface product of the field field 2 which consists of a semiconductor region on the semi- 
conductor substrate 100 in a guard ring, and an insulator layer 13. 

[0038] The fuse box of the semiconductor device concerning the gestalt 3 of operation of gestalt 3. this 
invention of operation forms the gate electrode on the oxide film inside [ guard ring ] a fuse box. This 
does not produce dielectric breakdown of the gate electrode currently formed on the oxide film 
irrespective of the existence of exposure of the semiconductor region which constitutes the guard ring 
in the edge of a guard ring and an oxide film. Moreover, electric connection with the exterior is made 
through the bit line prepared by crossing the upper part of a guard ring. Therefore, in connection with 
the exterior, bit contact does not contact a guard ring directly, and dielectric breakdown is not produced. 
[0039] The plan of the fuse box of this semiconductor device is shown in drawing 1 3 . As compared with 
the fuse box of the semiconductor device which the fuse box in this semiconductor device requires for 
the gestalt 1 of operation, the gate electrodes 8 and 9 are formed on the oxide film 13 of the guard ring 
1 inside, and are different at the point which is not established on a guard ring 1. Moreover, it is different 
in that electric connection with the exterior is made through the bit line 4 prepared by crossing the 
upper part of a guard ring 1 . 
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[0040] The fuse box in this semiconductor device has two or more fuse members. Each fuse member 
and a gate electrode are electrically connected by the vertical mold connection which consists of three- 
dimensional structure on the gate electrode 9. Specifically, two gate electrodes 9 formed on the oxide 
film 13 in a guard ring 1 are electrically connected by the fuse member 6 which extends horizontally 
between each vertical mold connection formed in the direction of vertical facing up on the gate 
electrode 9, as shown in the sectional view of drawing 14 . Moreover, unlike the fuse box of the gestalt 1 
of operation, each gate electrodes 8 and 9 are not formed on the guard ring 1. For this reason, electric 
connection between the gate electrode 9 and the exterior is made through the bit line 4 prepared by 
crossing the upper part of a guard ring 1. 

[0041] In addition, in this fuse member 6, although electric connection with the exterior is made through 
the bit line 4, the connection with the exterior is not restricted to this. The electric connection from the 
outside is once drawn on the gate electrode 9, and may be performed like the gestalt 1 of making 
connection with the fuse member 6. 

[0042] Thus, since the gate electrode is formed on the oxide film 13 in a guard ring 1, dielectric 
breakdown of the gate electrode 9 is not carried out irrespective of the exposure existence of the edge 
section of the guard ring by the depression of an oxide film 13. Then, the poor initial withstand voltage of 
the gate dielectric film 7 between the guard rings 1 which consist of a gate electrode 9 and a 
semiconductor region is prevented, and the semiconductor device which has high dependability can be 
offered. 

[0043] The fuse box of the semiconductor device concerning the gestalt 4 of operation of gestalt 4. this 
invention of operation forms the gate electrode on the oxide film in the guard ring of a fuse box. This 
does not produce dielectric breakdown of the gate electrode currently formed on the oxide film 
irrespective of the existence of exposure of the semiconductor region which constitutes the guard ring 
in the' edge of a guard ring and an oxide film. Moreover, electric connection with the exterior is made 
through the bit line prepared by crossing the upper part of a guard ring. Therefore, in connection with 
the exterior, the bit line does not contact a guard ring directly, and dielectric breakdown is not produced. 
[0044] Moreover, as for the fuse box of this semiconductor device, the fuse member of two trains is 
formed. Thus, since the fuse member of two or more trains can be arranged and wiring can be packed in 
a fuse box, the occupancy area of a fuse box can be reduced. The occupancy area of the fuse box in 
the whole chip can be reduced by this, and it is suitable also for chip shrink. 

[0045] The plan of the fuse box of the semiconductor device concerning the gestalt 4 of the operation 
of this invention to drawing 15 is shown. The fuse box in this semiconductor device is different in that it 
has the fuse member of two trains as compared with the fuse box in the semiconductor device 
concerning the gestalt 3 of operation. 

[0046] The fuse box in this semiconductor device has two or more fuse members which consist of two 
trains. For this reason, wiring can be simplified by collecting one side of the bit line 4 which constitutes 
the vertical mold connection which is wiring to each fuse member, connecting electrically, and 
connecting with a gland, or connecting with Vcc etc. By this, the wiring area in a fuse box can be 
reduced and the pulse duty factor of a fuse box can be lowered. 
[0047] 

[Effect of the Invention] As mentioned above, according to the semiconductor device equipped with the 
fuse box concerning this invention, on the semi-conductor substrate, the field field and insulator layer 
which consist of a semiconductor region adjoin mutually, and are arranged as explained in full detail. 
Thus, the depression produced in an insulator layer can be controlled by dividing a big area of a fuse box 
in a field field, and making area of the insulator layer of a lot small. Since the difference of elevation is 
not produced by this in the fuse member arranged on an insulator layer, a fuse member can be certainly 
blown by the laser beam. 

[0048] According to the semiconductor device equipped with the fuse box concerning this invention, the 
gate electrode is formed on the insulator layer inside [ guard ring ] a fuse box. And electric connection 
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with the exterior is made by the connection which crosses the upper part of a guard ring. That is, since 
it has prepared on the insulator layer without preparing a gate electrode on a guard ring, dielectric 
breakdown in a gate electrode is not produced. Moreover, the gate electrode is making connection with 
the exterior through the connection prepared by crossing the upper part of a guard ring without touching 
a guard ring directly. Then, dielectric breakdown in a gate electrode can be prevented. 
[0049] Moreover, according to the semiconductor device equipped with the fuse box concerning this 
invention, generating of the depression in an insulator layer can be controlled by dividing a big area of a 
fuse box in a field field, and making area of the insulator layer of a lot small. 

[0050] Furthermore, according to the semiconductor device equipped with the fuse box concerning this 
invention, the fuse member of two or more trains can be arranged for the train in which an insulator 
layer adjoins a field field mutually by that of double sequence-of-numbers ******. By this, wiring in a 
fuse box can be simplified and the area of a fuse box can be decreased. Therefore, the chip pulse duty 
factor of a fuse box can be reduced. 

[0051] Furthermore, according to the semiconductor device equipped with the fuse box concerning this 
invention, in this fuse box, it has not connected gate inter-electrode by the direct fuse member. 
Moreover, as for the connection with a fuse member from a gate electrode, the vertical mold connection 
is prepared in the direction of vertical facing up. The fuse member which furthermore connects between 
this vertical mold connection has extended horizontally between each vertical mold connection. For this 
reason, it is hard to give the moisture which invades from the trace after the blow by the laser beam 
even to a gate electrode. According to such three-dimensional structure, the wiring corrosion after a 
laser beam blow can be prevented. 

[0052] Moreover, since the connection prepared in a vertical mold connection by crossing the upper 
part of a guard ring is included according to the semiconductor device equipped with the fuse box 
concerning this invention, electric connection can be made easily. 

[0053] According to the manufacture approach of the semiconductor device equipped with the fuse box 
concerning this invention, the resist pattern used in the process which etches said semi-conductor 
substrate so that the field field which consists of a semiconductor region may be formed consists of a 
pattern which forms the arrangement which adjoined the field field which consists of a semiconductor 
region on a semi-conductor substrate, and the insulator layer by this etching. Thus, the depression 
produced in an insulator layer can be controlled by dividing a big area of a fuse box in a field field, and 
making area of the insulator layer of a lot small. Since the difference of elevation is not produced by this 
in the fuse member arranged on an insulator layer, a fuse member can be certainly blown by the laser 
beam. 

[0054] According to the manufacture approach of the semiconductor device equipped with the fuse box 
concerning this invention, a gate electrode is formed on the insulator layer in the guard ring of a fuse 
box. And electric connection with the exterior is made by the connection which crosses the upper part 
of a guard ring. That is, since it prepares on an insulator layer without preparing a gate electrode on a 
guard ring, dielectric breakdown in a gate electrode is not produced. Moreover, a gate electrode 
prepares the connection which crosses the upper part of a guard ring without touching a guard ring 
directly, and it makes connection with the exterior. So, dielectric breakdown can be prevented in a gate 
electrode. 

[0055] Moreover, according to the manufacture approach of the semiconductor device equipped with the 
fuse box concerning this invention, generating of the depression in an insulator layer can be controlled 
by dividing a big area of a fuse box in a field field, and making area of the insulator layer of a lot small. 
[0056] furthermore, the pattern which forms the arrangement which adjoined the field field where the 
resist pattern used in the process which etches said semi-conductor substrate so that the field field 
which consists of a semiconductor region may be formed according to the manufacture approach of the 
semiconductor device equipped with the fuse box concerning this invention consists of a semiconductor 
region on a semi-conductor substrate by this etching, and the insulator layer — a double sequence of 
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numbers — ****** — ** By this, wiring in a fuse box can be simplified and the area of a fuse box can 
be decreased. Therefore, the chip pulse duty factor of a fuse box can be reduced. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the fuse box in the semiconductor device concerning the gestalt 1 of 
operation of this invention. 

[Drawing 2] It is the A-A' line sectional view of drawing 1 . 
[Drawing 3] It is the B-B' line sectional view of drawing 1 . 

[Drawing 4] In the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention, it is the sectional view showing the process which carries out the laminating 
of an oxide film and the nitride to this order on a semi-conductor substrate, and forms a resist pattern 
on it. 

[Drawing 5] In the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention, it is the sectional view which formed and etched the resist pattern. 
[Drawing 6] In the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention, it is the sectional view which removed and etched the resist and formed the 
slot. 

[Drawing 7] In the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention, it is the sectional view which laid the oxide film under the slot. 
[Drawing 8] In the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention, it is the sectional view which formed the resist pattern and etched the oxide 
film partially. 

[Drawing 9] In the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention, it is the sectional view in which flattening of the oxide film was carried out, 
and the nitride was exposed. 

[Drawing 10] In the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention, it is the sectional view in which the nitride and the oxide film were removed 
and the semiconductor region was exposed. 

[Drawing 1 1] In the manufacture approach of the semiconductor device concerning the gestalt 1 of 
operation of this invention, it is the sectional view which formed the gate electrode over the guard ring 
and the oxide film. 

[Drawing 12] It is the plan of the fuse box in the semiconductor device concerning the gestalt 2 of 
operation of this invention. 

[Drawing 13] It is the plan of the fuse box in the semiconductor device concerning the gestalt 3 of 
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operation of this invention. 

[Drawing 14] It is the C-C line sectional view of drawing 13 . 

[Drawing 1 5] It is the plan of the fuse box in the semiconductor device concerning the gestalt 4 of 
operation of this invention. 

[Drawing 16] It is the plan of the fuse box in the conventional semiconductor device. 
[Drawing 17] It is the D-D' line sectional view of drawing 1 . 

[Drawing 1 8] It is the sectional view showing generating of the big depression in the time of oxide-film 
flattening before the gate electrode formation in the fuse-box production process of the conventional 
semiconductor device. 

[Drawing 1 9] The sectional view at the time of gate electrode formation 
[Description of Notations] 

1 Guard Ring (Semiconductor Region) 2 Field Field (Semiconductor Region), 3 Component isolation 
region 4 Bit line 5 Contact, 6 Fuse member 7 Gate oxide 8 Nine Gate electrode, 10 Bit-line contact 11 
Insulating layer 12 Photosensitive polyimide layer, 13 Oxide film for isolation 14 Pad oxide film 15 Silicon 
nitride, 16 The resist film, 17 Gate oxide 18 19 Gate electrode 20 Nitride 21 Resist film 30 Opening 100 
Silicon substrate 



[Translation done.] 
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■eoifcy-hKftBt 7 y-F§* 

30 ftR7©±C, #Uv'J3>8i:^>yX7 i >v''J-y-'f 
F9©«BBE&Ba>Sfr«>y-FS« (£tT, ±gB©ft 
^^W-htt9tt5. ) Sr^fife-T-S (01 

l) . d©y-F«S9©±»r^>XXx>A^ 

F5K >4iy-Fs®9 t*««r 

4. :©t'7 F5-f >3>^^7 h l ott, *>i7*X^> 

DT. k'7 h7^>4<5±l:^>^f>i>5ft53> 
**F5£J0J«U &3>^i7 h5lA€A 1 -Cud* 
40 3j»5tt*k3.-X«»6T««-r*. 

[0 0 3 0] «C*. C«Dka-X«#6li, U— tffttC 

^X«^>^7.^><»:^^>X«T i N<h©«Jl#tjg 

#. aicu, xttA 1 s i cu®&mm-?z>z\ttf-e 
[0031] set, i©ta-xas«6ii m^ttm 

n-5. CO^igtlKl 1©«»«, TEOS, BPTEO 

5, FSG^f.aoTl>Tfci^. *lr»T, ttftM2 
so 0. «3tett#'M5 Hll 2*«C©)BCSl«Sn5. * 
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5 FBI 2 l'MDg&3 O^^fig-r^. (0 2) „ itiCJ: 
[0 0 3 2] ftfc, V— *f ! mz£2>tD.—XmS6'\<D 

-fu-\t, mum o fcfl-LTfffrn*. u—*fyt<om 

»*a»fcta-X«j6 fc*©±«©*fl5«l 1 1 tt, 

3&» & * * i; r t a - x«« 6 »f a n * . 

[0 0 3 3] Hi6g(D^SI2. *%9i©£i&©&ffi2Cft 

*2t»<biti 3jpat>£Mrr«9M<2?g&«. n© 

«fc 5 ' =>©»flSilT?ttfc <. 7>f -;U KfUt 
2 Cits T*R©/h3 1 3 H £ K «fc 

>^ 1 tOMoy-h»aillt7©lO»iilftliWEE^A*Hf 
[0 0 3 4] tti?nc!)Sfl;I±i:B-o^ t 
xrtKtt2 5ij©ka— xsB#a*^tte>nT<^3. £©£ 

5l:ka -XjH * x fc»|k5«© k a -Xtt« £E« 
:/£#K*t*6ka— XjKv^xoiSttffiWfcWfcTc 

[0035] 0i2 \z*mw<onm<DMm 2 i:ii>¥i 

#ge©ko.-X*^X©±®0£*-f. j:©*** 
#»#S«fcfe»t*ka-X#y^^i:Jt«-r*t, * 

iMS±T7^-;i k«« 2 iBMbBt 1 3 *»s^t» 

[0 0 3 6] £©¥«#&BK:*5tt<5k:i.-X#«;/?3. 
25a*63tt*«»©k3.— X«»S#bTC»*. $ 
:©ta-X#y^XT:li Ska.-Xa5W6^© 

fca-X*? **©i5**STtf*;i£a«T**. 

[0037] *-H«j>yrttc*nT. *mfcm 

ttl 0 0±T?©*IIMt:«««»6a:5 7-f-;Wh*««2 t 
iill 3©£®«ilC*tLT. 7^-;Uh'®«2©t5« 
15~6 0%O»l:Mffl*!>fSlt). 
[0 0 3 8] SHi£©P^3. *^W©*iS©^3lw^ 

-X#y**©#-FU >yrt«©«flaR±K»jSLT 



(6) 

70 

»«*Ett£Cfclr>. *&. #-FU>^©±«*«»rL 
TRtt&ttT^Slfy h7^>*^LT*VSB£©*S« 

Tfck'-y ha>** Hitf-KU >^£it*i*«l/r* 

[0 0 3 9] 01 3 £©¥*#£«© fc a —Xtfv* 

U>yi©±«*«t»rl/Taa:tt6nTV»«»k*y h7-f> 

[0 0 4 0] C©¥*#811fc*»**k;x— Xtf?** 

ty-httitt, y-h««9±©StflcW&#|jfi*»6 

tt. #-F'J>yi ft©&fcBfll 3±l:M5nfc2^> 
20 ©y-h«@9tt, 01 4©»r®0tC^rJ;o(C. y- 

Wfcssassn*. §y-hti8. 9«. *ifi© 

»»l©kaL-X#v*;*£tt»fcD. *f-KU>^l 

T, y-F««9£*«fc©«»»fc««*fToT^ 
[0 0 4 1] fc*, ^Ota-X»«6Tlt fl-g&<k© 

n«t©»att^nK:iB6na:t>. *»a*&©«Att&: 

tttttt, Ho^y-M!9±l:*l>T«*, ta- 
X««6^©*«*HM©»«1 tra«»CffoTfe± 

[0 0 4 2] ^©i^lC, y-h«**3tf-h*u>yi 

ft©ttfcltl 3±tCJgfi£LT^3©T\ &{bg|l 3©H 
^•fCct-SXf- F U >if<DX.yiSB<Dmtiifim\Zfrfrt>t> 

& 9 1 6tt*if- f u >yi t©w©y- 

40 htt«0t7©lO»)tfiftHS7^«Ri±b. ftlMRMtt* 

[0043] nm<D&m4. ^§m<omM<r>^mA\z% 

uni:iO. ^-HU>ytKfl:Bti©Ji*lc*»t 

k u >y*«*-r***#in«©«m©«-*c* 
*»fcsr. »fcK±fc»j*snTir>*y-h«*©tt* 

tttSnt^ftKv h5-T>$:^LT^<t©«me < )/<t 
so »«*fT-3TV>-6. Lfc^oT, n«t©»ttlCfi<riT 
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[0 0 4 4] :o¥#fl:iI©ta-X^yi77 
k a. - X* y ? X t IIScM © k a - X8MJ £E« b T 

ttlC&tt^ 1 »-X# y £ 7, © £*rffi«£}£ 6f £ £ ** 

?"j©k a-x«»**-r*AT?fflacr*. 

[0 0 4 6] £©¥&#e©tCi5tt&ki-X#-;/^7. 
tt, 2 ^ft^SttlBtOta-XaWfe^rLTti*. H 
©fcfc, #ta-XS5«^0DE»T»<5«aaS«»S* 

y7>HK»tt-r4*», XBVcc^Kt59l:J:^ 
[0 0 4 7] 

[*9!©«o*] fiLfc. .waUfciiO, ka 
y 27><D*.'gf3.Wm*:7J -)V b*«i£T#«iJLT-EiS 

u-f T 1 ^ han*ta-xa5*fK*fie**i;ftir»fc 

[0 0 4 8] *»?|K:«5ka-X*yi7^*IB*fc* 
- H U >^Jca«»U^t»T. #- K U >;X©±SB£« 

So 

[0 0 4 9] *56Hi:«*kj.-X'#y*X*«l 
Afc¥i*#g11fc«kntf, ka-X* <;/£7>©*#&ffi 

[0 0 5 0] S&fc. #R9HC«ak3.-X#v**£ 



(7) 

A? 

XW*f£E«T#£. cntCioTki-X^^^T.^ 
C5Ei*«»ftt4it#Tt, ka-Xtfy^T.©® 

[0 0 5 1 ] *56Wfc«*k:i.-X#y£ 

6CuOlS»ll«|lllt»«t«ta-X»#tt. »IK 

T, U— tf3fcXn-«©EHJ8££l*lt-r5;:£#-e* 

[0 0 5 2] *fcs ka-X#y*X£fll 
8ffitttt«K#- F 'J >y© 

[0 0 5 3] *^l:^5ti-X#7fA£iAfef 

-;u f mm ttw&t « «k -5 tc«riE¥»#*« * x y ^ > 

y-r*ieiC*l»Tfflt»*W5?X h/X*->tt, C©X 

d©^^ ka—Xtfy:? *©;*:# 
-)V H LT-KB©*MM!l©B 
so «€:/jN$<i-^^£T, tMMt££C«l!l*£*Mr9~S 
Ct*»7*4. ^nCi-pt, tftHR±(CU'f 7? FT 
Jka-Xftfi:«ft8*4i;fti>!t». U— tfttlck 
oTka-Xg&#£5illtcXD-T*£3. 
[0 0 5 4] *JWi:«5ta-X*yf7*iAft J l s 

y^X©*f— H'J>yf3©lft««±t»riET*. flT 

*«t©««w&»itt*;tf- f y >^©±«t«»r-rs 

40 ©IMHMBttasU&ir*. y-h«*tt, #-FU 

[0 0 5 5] *»WJCf|i5ka-XjJ«y^X*« 

©^#f«t®«^7 w h*m«tT»f J UT-Eiii©«6iii 
K©Btt^/jN$<T-5Ci<hT-, IftMtic^ltftGa^oX 

[0 0 5 6] *«WlC«*ka-X#yi'^* 
so «A.fc**#fi«©»ifi*ffilcJ:ntf» 6 
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-X** y £ 7. ©fflffl£M4>£ ■&* *■©*£. 

[BnS©ffi*ttK93] 

ttSfc:r-X4*-;/^X©±S0-T?a&5. 
[0 2] 01 OA- A' igl#r®0T-&3. 
[0 3] 01©B-B' Mat*5. 
[0 4] *5gK<DH«SO^SHlC«S¥3f^SOSl 

§*^-r»r®0Tab-5. 

[05] *mw<Dmm<Dwm i »c«*^*#ft«©» 

^bfc»rIi0TS&5. 
[0 6] *%W<D&m<DM&l K«S*MM*g«©» 
j6#ftlC*SHT, l/v7.h£B£3;U Xy^>^LTS 

[0 7] *&HaftiroMiicff«¥*ttsaaH 

[0 8] *5€W©Hifiro^a8 1 »Ct&£¥*#gfi©8! 

[09] *mw<nnm<Di&m i k«**n)m*s«©« 

Jfc5ftS£*^T. SHfcSi£¥*§ltU Sfl:IKSrSUi3-& 
fcHSB0T&-2>. 
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[010] *%m<D%m<w&m i i:§5*«*8io 
[011] x-Kwonmomm i £«$**<**«© 

htt@£J£fi£LfcgrB0T&3., 

[012] *%w(omm<DKm 2 tc^s^^getc 

[013] ^mm^MOMM 3 icflSS^flejSllfc 
fettSka- X#y£X©±®0T&S. 
[014] 8130C-C'*iiSBT*4. 

[015] *mwonm<Dwm 4 tc» 

*5tf£ 1 jl— X# y £ XO±I0T$5. 

[016] flaEO¥«#8»:«lt4ta-X#y^ 
X©±ffi0T&-5. 

[017] HIOD-D' *»riBHT»*. 

[018] fi£5fe©*NI*<*S«©k:i.-X#y*X»j6 
I8fc*lt*y- hWKJBriEttCRftlWHftllfcT©*: 

[019] y- httff»rtl9©ffiiiH 

1 #-h*'J>:J/ . 2 7^-;wH(B 

* &m#mm . 3 4 

-f>, 5 3>**h. 6 k:x-X««, 7 
y-hKfcR. 8, 9 10 kyh 

>3>3^ k 11 mmm. 12 g^tt^ 
u-rsHji. 13 mr&nmmitm* 14 /-w 

FRfMI. 15 3^U3>S8fl;R. 16 US?X h 

it. 17 y-MMtim, is, 19 y-h«s. 

2 0 gffclS, 2 1 US?* Ml, 3 0 MP 
SB. 100 ->Un>M 
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